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IN THE CLAIMS 



Please enter the following amendments to independent claims 9, 13, 18, and 22, The 
amendmCTts to claims 9> 18, and 22 are supported on page 8, lines 3-15, in Figure 1, and in 
associated description. 



1 . (Original) A transcoder, said transcoder comprising: 

a) a frame buffer; 

b) an encoder receiving input firom said frame buffer; 

c) a vbv buffer receiving input from said encoder; 

d) a channel inteifece receiving izput fit)m said vbv buffer; 

e) a channel rate control coimected to said vbv buffer and said chaxmel interface; and 

f) a transcoder rate control connected to said frame buffer, said encoder, said vbv 
bziffer and said channel rate control 



2, (Original) The transcoder of claim 1 further comprising a decoder to provide input 
to said frame buffer. 



3. (Original) The transcoder of claim 1 wherein said channel rate control monitors 
the fullness of said vbv bxiffer and controls the output of said vbv buffer to meet a target bit rate 
in transmitting data to said channel interface, 

4. (Original) The transcoder of claim 3 wherein said transcoder rate control monitors 
the contents of said frame buffer and said vbv buffer to ensure said vbv buffer does not 
imderflow nor overflow, said transcoder rate control using the results of said monitoring to 
control the rate at which frames are extracted from said frame buffer, encoded by said encoder 
and sent to said vbv buffer. 

5. (Original) The transcoder of claim 4 wherein said transcoder rate control utilizes 
rate reduction means to achieve a target bit rate, said target bit rate being the rate at which data is 
provided from said vbv buffer to said chaimel interface. 
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6. (Origmal) The transcoder of claim 5 wherein said transcoder rate control further 
comprises requaatization means, said requantization means selectively requantizing the 
transfonn coefficients of the macioblocks of a frame based upon image quality degradation. 

7, (Original) The transcoder of claim 1, wherein said transcoder rate control 
modifies the quantizer scale of macroblocks in frames transmitted from said vbv buffer to said 
channel inter&ce. 



8- (Original) The transcoder of claim 1, wherein said transcoder rate control inserts a 
vbv delay value for frames transmitted by said channel intexface, 

9* (Currently Amended) A method of controlling the rate of an MPEG video stream 
to achieve a target bit rate, said method coruprising the steps of: 

a) computing a rate reduction factor; 

b) computing a quantizer scal e, wherein the rate reduction factor and the quantizer 
scale are computed using vbv buffer and frame buffer information: 

c) applying the results of steps a) and b) to an encoder to achieve said target bit rate; 



and 



d) repeating steps a) to c) for a plxixality of frames in said video stream. 



10. (Qrigiaal) The method of claim 9 wherein step a) comprises the steps of: 

i) setting said rate reduction fector to and a rate increase variable to 0; 

ii) adding the size of a current frame in a frame buffer to a total size variable; 

iii) adding the duration of the current frame to a total delays variable; 

iv) calculating a cunent value of the number of bits in a vbv buffer; 

v) if the current value of the number of bits in the vbv buffer is less than a lower 
thiesholdi increasing said rate reduction factor; 

vi) if the current value of the number of bits in the vbv btiffer is greater than an upper 
threshold, increasing said rate increase variable; and 

vii) repeating steps ii) to vi) for a plurality of frames in a said frame buffer. 

1 1- (Original) The method of claim 10 wherein step a) further comprises the steps of: 

viii) calculating a rate reduction factor for the current frame if needed, otherwise 
setting a value for a channel bit rale* 
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12. (Original) The method of claim 10 wherein step b) further comprises the steps of: 

i) calculating a cumulative di$tEibution function for each macroblock in a current 

frame; 

ii) inLtializing a quantizer multiplier aixay; 

iii) setting the quantizer scale for each macroblock in the current frame; 

iv) calculating a quantizer multiply for each macroblock in the current frame; and 
vi) setting a quantizer scale code for each macroblock in the curreat frame. 



13. (Original) A video encoding system, said system accepting as input a source 
stream and outputting a modified stream, said system comprising means to determine the amount 
of rate reduction necessary to achieve a target bit rate for said modified strea m, wherein the 
amount of rate reduction necessary is determi'nerl n.<gin p r vbv_bu£Fer and frame buffer informatioru 

14. (Original) The system of claim 13 further comprising means to compute vbv 
buffer occupancy and means to compute rate reduction based on said target bit late. 



15. (Original) The system of claim 14 further comprising means to requanti2:e 
transform coefiBcients of the macroblocks in a frame. 

16. (Original) The system of claim 15 wherein said output video stream contains a 
new quantizer scale for each macroblock of each frame as calculated by said means to 
reqxiantize. 

17. (Original) The system of claim 14, wherein said system may insert a new vbv 
delay for each frame contained in said output video stream. 



IS. (Currently Axuesnded) A computer readable medium oontoinin g — including 
instructiojis for controlling the rate of an MPEG video stream to achieve a target bit rate, said 
instructions performing the steps of; 

a) computing a rate reduction focton 

b) conaputing a quantizer scal e, wherein the rate reduction factor and t Tie rinflnH-yprr 
scale are computed using vbv buffer and frame buffer information: 
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c) ^plyiag the results of steps a) and b) to an encoder to achieve said target bit rate; 
and repeating steps a) to c) for a plurality of frames in said video stream. 

19- (Original) The medium of claim 1 8 wherein step a) composes the steps of: 

i) setting said rate reduction factor and a rate increase variable to 0; 

ii) adding the size of a current firame in a fiame buffer to a total size variable; 

iii) adding the duration of said current frame to a total delays variable; • 

iv) calculating a current value of the number of bits in a vbv buffer; 

v) if the current value of the number of bits in the vbv buffer is less fhi^v a lower 
threshold^ increasing said rate reduction factor; 

vi) if the current value of the number of bits in the vbv buffer is greater than an upper 
threshold^ increasing said rate increase variable; and 

vii) repeating steps ii) to vi) for a plurality of frames in said frame buffer, 

20. (Original) The medium of claim 19 wherein step a) further comprises the step of: 

viii) calculating a rate reduction factor for said current frame if needed, otherwise 
setting a value for a channel bit rate. 

21. (Original) The medium of claim IS wherein step b) further comprises the steps of: 

i) calculating a cumulative distribution function for each macroblock in a c\irrent 

frame; 

ii) initializing a quantizer multiplier array; 

iii) setting the quantizer scale for each macroblock in a current frame; 

iv) calculating a quantizer multiply for each macroblock in the current frame; and 
vi) setting a quantizer scale code for each macroblock in the current frame. 

22. (Currently Amended) A system for controlliog ttie rate of an MPEG video stream 
to achieve a target bit rate, said system comprising: 

a) means for computing a rate reduction factor; 

b) means for confuting a quantizer scal e, wherein the_rate reduction factor and the 
quantizer scale are computed using vbv buffer and frame buffer information: 

c) means for inlying the results of steps a) and b) to an encoder to achieve said 
target bit rate- 
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23. (OiigiBal) The system of claim 22 wherein means for computing a rate reduction 
factor comprises: 

i) means for setting said rate reduction factor and a rate increase variable to 0; 

ii) means for adding the size of a cmrent frame in a frame bxififer to a total size 
variable; 

iii) means for adding the duration of the current frame to a total delays variable; 

iv) means for calculating a current value of the number of bits in a vbv buffer; 

v) means for increasing said rate reduction factor if the current value of the number 
of bits in the vbv buffer is less than a lower threshold; and 

vi) means fer increasing said rate increase variable if the current value of the number 
of bits in the vbv buffer is greater than an upper threshold, 

24. (Original) The system of claim 23 wherein said means for computing a rate 
reduction factor further comprises: 

vii) means for calculating a rate reduction factor for said ciOTent frame if needed, 
otherwise setting a value for a channel bit rate. 

25. (Original) The system of claim 22 wherein said means for computing a quantizer 
scale comprises: 

i) means for calculating a cumulative distribution function for each macroblock in a 
cuirent frame; 

xi) means for initiatizing a quantizer multiplier array; 

iii) means for setting the quantizer scale for each macroblock in the current frame; 

iv) means for calculating a quantizer multiply for each macroblock in the current 
frame; and 

vi) means for setting a quantizer scale code for each macroblock in the current frame. 
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